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The sum in (3) as a function of temperature contains a piece linear in T which exactly cancels for ideal metals the
































) is the bare Casimir force between sphere and plate. (5) is written in the small
temperature limit when corrections to F
0
(a) are very small.
If we are using the dielectric function of a real metal, the cancellation of the rst term in (3) can be incomplete and
the linear in T contribution can survive. That was noted rst in [13], where Eq.(3) was used for numerical calculation
of the Casimir force. It was found that for the experiments [3,4] the temperature correction at the smallest separation
is 4 pN against the experimental errors 2 pN . This conclusion has been criticized in Ref. [14], where the linear
correction was not found. In this connection we would like to clarify here dierence in the approaches.
The n = 0 term was discussed in [14] on the right basis but for actual calculations the following expression has
been used

























where for n = 0 the function G
1
6= 1. It is clear from the expression for the force in the high temperature limit, where















is the plasma frequency of the used metal. The parameter !
p
in this equation shows that the special
prescription for the n = 0 term has not been done. The dielectric function was described by the plasma model where
it is







In the high temperature limit only low frequency uctuations are important and in this range metals can be much
better described by the Drude dielectric function










is the relaxation frequency. However, if we use (9) to nd the classical limit with the help of (6), the result
will be wrong, namely, two times smaller than the well known limit kTR (3) =4a
2
. Eq.(3) does not suer from this
problem.
The authors [14] convincingly demonstrated that for low temperatures Eq.(6) does not give the correction linear in




. One can use this result to extract the linear term from the sum in
Eq.(3) explicitly. The dierence between (3) and (6) gives the correction we are looking for if one neglects the higher

































The integral here is the linear term contained in the sum in (3) and, of course, it can depend on the material parameters
because the summation is going over nonzero frequencies 
n
. On the other hand, since this integral appeared as the




= 0. In this limit G
2
= 1 but G
1
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Let us stress that (11) is true only for the plasma model. When !
p
! 1 the correction disappears as it should be.





















and a = 0:1 m one gets 
T
F  2:5 pN using (11) or calculating directly with the help
of (3) and 2:9 pN using (12). The correction increases further if we will use the Drude dielectric function (9). In
this case it has to be evaluated numerically using (3) and (1) with the integral instead of the sum. The relaxation
frequency !

inuences mostly on the integral since it changes low frequency behavior of the itegrand. For typical
value !







F  4:0 pN . It cannot be compared directly with the value given in [13] because




In conclusion, we have considered the linear in temperature correction to the Casimir force at low temperatures or
equivalently at small separations. Special care has to be taken to get the contribution of the uctuations in the static
limit (n = 0 term). This contribution is canceled for ideal mirrors but cancellation is incomplete for real metals. The
right treatment of the n = 0 term allowed to use the Drude dielectric function for metals which is more appropriate
at low frequencies than the function in the plasma model.
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